Expression and functional role of syntaxin 1/HPC-1 in pancreatic beta cells. Syntaxin 1A, but not 1B, plays a negative role in regulatory insulin release pathway.
Syntaxin 1/HPC-1 is an integral membrane protein, which is thought to be implicated in the regulation of synaptic neurotransmitter release. We investigated syntaxin 1 expression in pancreatic beta cells and the functional role of syntaxin 1 in the insulin release mechanism. Expression of syntaxin 1A, but not 1B, was detected in mouse isolated islets by the reverse transcriptase-polymerase chain reaction procedure. An immunoprecipitation study of metabolically labeled islets with an anti-rat syntaxin 1/HPC-1 antibody demonstrated syntaxin 1A protein with an apparent molecular mass of approximately 35 kDa. Immunohistochemistry of the mouse pancreas demonstrated that syntaxin 1/HPC-1 was present in the plasma membranes of the islets of Langerhans. In order to determine the functional role of syntaxin 1 in pancreatic beta-cells, rat syntaxin 1A or 1B was overexpressed in mouse beta TC3 cells using the transient transfection procedure. Transfection of beta TC3 cells with either syntaxin 1 resulted in approximately 7-fold increases in their immunodetectable protein levels. Glucose-stimulated insulin release by syntaxin 1A-overexpressing cells was suppressed to about 50% of the level in control cells, whereas insulin release by syntaxin 1B-overexpressing and control cells did not differ. Next, we established stable beta TC3 cell lines that overexpressed syntaxin 1A and used them to evaluate the effect of syntaxin 1A on the regulatory insulin release pathway. Two insulin secretogogues, 4-beta-phorbol 12-myristate 13-acetate or forskolin, increased insulin release by untransfected beta TC3 cells markedly, but their effects were diminished in syntaxin 1A-overexpressing beta TC3 cells. Glucose-unstimulated insulin release and the proinsulin biosynthetic rate were not affected by syntaxin 1A overexpression, indicating a specific role of syntaxin 1A in the regulatory insulin release pathway. Finally, in vitro binding assays showed that syntaxin 1A binds to insulin secretory granules, indicating an inhibitory role of syntaxin 1A in insulin exocytosis via its interaction with vesicular proteins. These results demonstrate that syntaxin 1A is expressed in the islets of Langerhans and functions as a negative regulator in the regulatory insulin release pathway.